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^^Tll oflfj- ^ *1 -§--§- S^ir {Novel abietane di terpenoid compounds for 

prevention and treatment of cardiovascular disease and the composition 
comprising the same} 

^#°ll ^olcf. 

#7><^ o>-i:^ ^.^^5).^ § m^^^^r 0 ! 3711 #7>SlJl $1 
7 i°S <£b^ ^[cf. ^tr °1S- Slsfl ^1 -fr^^H, ¥^ 
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<3> ^ ^£7> -fr^ 71 

^HA 1 ^ ^l«J§>7-]i4 xl^cflA}^ ^ §fl ^- o_5.*S| 

*flSr *<!ltM^ 7^sfl# ^^JE. x]^ ^JMK low-density lipoprotein; 

LDU1M: ^l£7> 74^£]c^ (Principles in Biochemistry, lipid 

biosynthesis, 770-817, 3rd Edition, 2000 Worth Publishers, New York; 
Steinberg, N. Engl. J. Med., 320:915-924, 1989). 

<5> ^e^l^r ^b>7js)-(atherosclerosis)£l &-9±°-S. %^ LDL ^>Sr#^ ^ 

°] tfl-y-ol s\5L {Circulation, 91:2488-2496, 1995; 

Arterioscler. Thromb. Vase. Biol., 17:3338-3346, 1997), ^-*| LDL^I ^rS^SfiSf 
^S^^t- ^sfl HM-LDL(highly modified LDL) -2] tfl<*| Afl5.( macrophage 

-ff<gofl 7l^-AfliE(foam cell) ^ Ml^^Hl n^-e^ LDL sj^-Al-o]^^ 

^r*l <S^7f %^r*l Si 31 $lcf(0/rr. Atheroscler. Res., 2:363- 

372, 2000). 

<6> *I #^*fl ofl #^n(plaque) ^^r 41^r Mj-tgojj ^A«r 

5L*13 «o Ve H 7l 7]- x-flAl^ji &cK£7rc. tfes., 89:298-304, 2001). 
<7> ^fl Jix]^^ ^la^flS. 7>-g-E)ji ^ HS^-#(Probucol), N,N'-^3ll^€ 
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^}^(N,N'-diphenylenediamine), ^l^Tfl ^ ^HlSr^ 1 ?] BHA 
(butylatedhydroxyanisol)^- BHT(butylated hydroxy toluene)^ LDL #5fliBfl-lHI- 

*V$t^5L^t ^iW^H W^S A ^ #4^1 ^ %Hrir^ -^Hr^r, : ¥- 

is}*]} 2] ^J^M A^Hl rfl*l ^£7> ^o>x]ji oicf. 

tr^, ^l^KffiT, Torreya nucifera)^ ^^-^(Taxaceae)^ ^r*r^ ^ 
^iH^-^S- ^ ^j^^s. H^l 1 ?} ^l^r^H ^-X^r*}. tiix r i_|^-^ -4] 

^r-g-, ^-g-, ^-g-^-S. ;*°lul, #^r^r 7l## oj-g-^cf. t£ 

ft, *r y o v ^ ^^Hfe ^Bl* #5-, 2,7%, ^} °l-g- 

§1-31, ^fl^r 7l^^fl, #«J--g-*fl ^1 A]-g-*>rf(^Bfl^, 7j-^# 

I , p40, ^^T^^-ia 1996; ^Hr, <>Hl 0 r ^o^ £ ^- > p2 3, 

1997). al^q-^-^ oi^ ^ • JiJL^ ^^.S^r ^i^Blsll^ol 

H. (Sakai T. , et al., Bull. Chem. Soc. Japan, 38:381, 1965), 5r labdane) 
7jl<t2|- oj-tiloilEj-(abietane) t^b] ^l^ol^CSayama Y., et al , 4gr/c. 

Chem., 35:1068, 1971; Harrison L. and Asakawa Y., Phytochemistry , 26:1211, 
1987), zz.e]ui #el^_lc:o]^.(Kariyone T. and Sawaka T. , Ykugaku Zasshi , 
78:1010, 1958) . 

°H, ^7 r #^ ^f^f-g^l ^ ^flS.^ jl^I ^^^5r# 

32-7 




32-8 



<!3> ( I ) 

<14> ^-7] +\°\}*], 

<15> nfl^oili^s r^nHS-Altill^olcf. 

<16> ^7] H^H] I 6>tlloflH]- l^E^l^o]H.7ll Sl-^-#^r 12- ofl h5 - 

8,11, 13-BBl ^-18-.$-^ cfl a] E.nfl *gofl ^1 = ^ 12-*| H-^j ^b] ofl b}-8 , 11 , 13-BB] 

<17> £ ^til^] IS] o^ofl^- Ti) B) 3)1 ic°l S-7^j -fr5L^£r°- 

<18> 5&«h ^ al^M-Pr <Q(Torreya nucifera leaf)^ ^##5.^ ^y] 

<19> ^7] 2] oj-tiH)Bl ClE^l^ojH.^ Sj-^^r ti] 7>u(-^ ^ 

<20> ^1 ^ #^S| 
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Til 

<23> #7] 2^1 ^l -g-pfl 7l-g-^##, W}^*l-7im 6fl ig <>H) Bfl o| E 7]--g-^ 

<25> SS^I yl^l-M-r- "S^l ^l^^-Sr 7j-§H 4 V ^°1H 3^ ^<?1 ^l^t i=hg-, ^ 

<26> 1^711 2^##*fl 7]-§H €^l7lJl, «1 ^ -g-nfl , H}-2J-*] ^l 

<27> 4 v 7l 2^7il^ ofl^ol-Afl^olE 7>-g-^#l-g; ofl^dHl^floiE^ n-«n^^l 

-g-^-l- -g-^fl^., w}^-^ §1-711 n-^:^l^Hl3l°lH=90:lO ifl*l 

50:50(v/v)£l -g-nfl^^o,^., wV^§>7ll^, ^- *H1 ^ ^el^ ^ 35 

^>SnEfl5xl(prep-TLC)# ^3§Kr31, ^9}^ JL^^SLS. ^}JL, t£S5f:1 
80:l(v/v)yl^l *1 7fl -g- nfl ^ 7j o_^_ ^flA]^ ^, ^r^-^b £-^-H~i: SL*} 

^sf^i LH-20(sephadex LH-20) €^^r aL^^^iS. §>JL : wfl 

l:l(v/v)til# o1^a o vo. s gj..^. o_s. ^ 3_S.v}S.ZLi\\z\mr ^*JsH ^SMl^L ^ 
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<28> a*V, ¥r Sr^M^: ^TlHH ^ ^3}?1 tM3lHi (Herbert 0. 

House, Modern Synthetic Reactions, The Benjamin Cummings Publishing Company, 

<29> -^-71^ ^2^# Sr^-##^r ^r^H r-fl o] Ef 

(spectroscopic data)# °l-g-*r°i ^2^-^ °1 7 r -^€rl-ct. 

B]ylo]lol^o]l^( T BARS) y o V ^S ^^*t AVsJ-ofl cflsfl 

^sflMS M-Bf^cH, a- sj-^s.^ o-^^. ^j-aj-s]. ^-o]§r^ct(s ! 

<32> ^ # rfl*H a o v 7 ] S)-^-^-^- 0.0001 

50 S^r^f. 
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yV^^l- Xlc*?^ oi^f^ eJ 7J oil $1^- XI 03 4^ cIaehx tjI-e 



t-ll 



7 r §H ^-g-^j, W<$\, -fHM ^ ^A>-g- sg#, ^ 

^r^l (Remington' s Pharmaceutical Science(^ t?^) , Mack Publishing 
Company, Easton PA)°fl 7]\X\^ o] oj- yj-tf o. ol-g-§j-<^ z> QQ<$ u}5]- SE^ ^ ^ 

<35> ^ 3^#£r ^§Rr «o v ^°ll ^Hl* #<H ^ ^, 

^W, ^ 1 t, ^i^Bfl, xjoj, ^^Al^V, *fl^ ^ Xj^o} #sg ,T= 

^■ofl 14^ 3. <H<H Jf^e^ ^-f °f 0.1~100mg/kg °1 

ji, H>^-2j§>7ll^ 0.5~10mg/kg °H, <?}^ ^ iflx] q-^r«H ^sHr 

^ s_XjX|*Ml 50% ^aV^(ld 5 o)^ l,000mg/kg °|Xj-o] ol^*V 

^r^slii)-. 
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, Jis^ *)s., Z\S. ^ 2^1* 



:38> 



°1§>^ *r 9XSL*\, oj.^ t£6\]X] opfe} &^ 7 y <& 7 ] xcfl^-oH O-J^Jg.^ s£ 7 ] ig 



<39> 



oflsL^ ^Hf, 4^1*1, 2i3 s j , *flc^, ^^f, ^Hf, B^, 7] 



TT 



o 

1=1 



:40> 



1 _1 
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4o]f S cjlAEe]4 ^-6. ^.^ A ^5j.olH., ^>^^1-, ^sy]§ ; ofl^E^ 
-o^ Tg-^solcf. ^1^(15.^^ EHM-^, ^n^W ^ ^l^H", 

, Oj-^SB}-^ ^-o. ^ yv v ] ^1 = A}-g-^- ^ ^Cf . 4>7l TeHr$-# 

^ wl#^r lOOm-g 1 ^ UtiV^^-S. 0.01 tfl*l 0.04g, 

^ 0.02 vfl*l 0.03g o]cj.. 

<41> ^"71 ^ofl £ M}-^o} <^e^ 7 >Xl <3<£*fl, tilEj-T?!, ^Sfl^, ^Ml, 

pH S^^fl, «<HM1, ^ ^rS.°\] ^-Sr^l ^ 

5] 100 ^ 0.01 ^^1 0.1 

<42> oi^r^ ^Alofl, ^ ;*)HHH ^Hl^l ^^«lrf. 

<43 > ^Ofl 1. ^ 

<44> a^] i ; glzL^ ^ ^Ls 
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<45> ^AA^i^^r^, tfltt^l^-)^ 2.16 100% <^l^l#(EtOH) 18 « # 

7>§H 3^ y o^H?i 3s ^^lS. ^^Jl ^^§H «l^W-¥- Si 

3 -fr^^S 42 g* ^S>^cf. 

<46> Vb^l 2 : glzLbhg: ^ 7T--R-^#^-£l ^fls 

<47> #7l t=1 711 1°1H ^ ^l^l-M-T- a ^##^1 # 1000 MSr 7]-§H 

7]J1, n-«!^(/7-hexane), #SSS#(CHC1 3 ) % € o Ml^l o lH(Et0Ac) ^°-S- 

n-«j^l 7h-g-^##(/7-hexane-soluble) 75 g, tSSSf 7h-g-^##(CHCl 3 - 

soluble) 37 g ^ ^W d Hl^l 0 lH 7h-g-^##(Et0Ac-soluble) 18 g^: AA ^r^\ 

<48 > ^aMN^Hf^^JfL^ ^1-^^ S>7l ^ofl 32f ^ h o V 

*&°-S. %H>^h8: ?1#*1 ^^f, 40 fig/mi -^E.<>1H a^S. ^^^Hl tfl^l 85%2] 

A^°), -T-^t!: %H>S1- #^°| S^S}^. 

<49> VI 711 3 : 33 ojUjckfljjol^ 7l^#^-Ql ^ag- a ^o] g^g. 

<50> #71 ^1711 2<*M ^=-*l cfl^^lBflolH 7h-g-^## 18 g* ^7}^ 

¥ ^7115. ^t^^. 
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<5i> -f^i, ^ ^9}^ ^ 3S^2fl3](^2l^i : Merk, Art 9385, 

^3.7} : $7 x 40 cm)°ll n-«]^:EtOAc = 98:2, 97:3, 95:5, 10:1, 5:1, 3:1, 
1:1 ^ EtOAc 100%(v/v)^l ojs^V -g-nfls^i o_S. zj-zv 1.5 Z^^r ^7lH^, 17/fl 
^-^*(Fr.l~17)# ^t§>53^, n ^«!#^ ^>3r «r^# ^1 3^ ^> 

£r ^-^-S ^r#^t ^^f, 7}^- -*Hr«J IKt^ M-Bl-i^ir 8*1 M#(Fr.8, 

«]^r:EtOAc=5:l ^3:1 -g-nflS^d, ^r-^ 593 mg)tfl«H, ¥ ^e^r^l €^ 

3.S.^>Sneflsl^# ^^^r^^f. °H, n-«l^r:EtOAc=98:2, 95:5, 10:1, 5:1, 3:1, 
1:1 ^ EtOAc 100%(v/v)3] -§-^2^1^-5- z}"^ 100 ^flX^, n 7 fl 

£-*!#(Fr.l~ll)# ^?§rSi°-^, A ^#^$1}. ^# 

^^f, %Hr5r 7H V 8*1^ 10*1 ^-5^ ^^-#(Fr .8-10, n-«] 

^:EtOAc = 5:1 vfl*l 1:1 -g-nfls^i, 149 rag)^ TLC(prep TLC, Silica gel 

6OF254, Merck, Art 5744, CHCl 3 /MeOH = 80: 1^1 o]^-^r -g-nflS?i) ^ ^3}-^ LH-20 

€^(sephadex LH-20 column, Sigma-Aldr ich Co., USA, CHCl 3 /MeOH = 1:13] -g-nflS 

£)o_ cl^-s>o^ - 7 }^\$] S)-^-^ ^*}<%^), z| 1 kg^- 

7l +[X\d\} 2S\ ^-2:^ 3}-o]El 12-*1 ^1^-8,11,13-^51^-18-.$.^! 

^Al3E.till^oll^Bfls Sf^-^-o] 17.5mg ^ 12-^1 = ^1^1 H, 13-JEe] oA- 

lS-T^HlU^-fli^ i 8 mgoj^c]-. 

<52> 2. £r ^3: ^ 
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<53> ^-7} if ^f-«H MrQ-S: VG GC/MS (VG high 

resolution GC/MS spectrometer, Election Ionization MS, Autospec-Ult ima, 
Micromass, UK)# ^H^r°i ^ £r*H^ , &%7) 

(DIP-181 digital polar imeter , Jasco, Japan)l- ^-g-^H ^^rSi^. 3^tr 

71 ^(NMR) (AMX 500, Bruker , Germany)# 'h NMR, 13 C NMR, 1^-3 

*1 (HOMO-COSY) , HMQC( H-Detected heteronuclear Multiple-Quantum Coherence), 

HMBC(Heteronuclear Multiple-Bond Coherence), DEPT(Distort ionless Enhancement 
by Polarization)^3!]H^# <^JI, ^^rSi^f. 

If 1*1 J^M: 12-*1 H^- A] o>yl ofl b! _ 8 n , 13-H oJ|_ 18 _o <^MH E. 

nfl^<>Il^ = (G&effl. Afe^. Ccw/wd/ (Engl. Trans 1) , 24: Ml , 1988)5. tH^SI*}. a 

-18-^ nfl ^oMlrS. ¥^§>^E^, ^7} ^ ^Jfr^r SJ-^- 

<55> 1. 12-*1 E^-aI o>ul ofl ^ -8 . 11 . 13-Se| ofl *1 £j H_ ofl ^31 ^ 

<56> 1) : it^H ^ 

25 

<57> 2) ^d^-S.: [a] D +75.7° (c = 0.28, EtOH) 
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<58> 3) ^}^: 330 

<59> 4) £-*H}: C21H30O3 

<60> 5) 'h NMR (CDCI3 , 500 MHz) S 1.12 (s, 3H, H-20) , 1.15 (d, /= 7.4 Hz, 

3H, H-16), 1.16 (d, J = 7.3 Hz, 3H, H-17) , 1.19 (s, 3H, H-19) , 1.29 (in, 1H, 
H-6a), 1.41 (m, 1H, H-2 a ) , 1.55-1.77 (m, 5H, H-l a , H-20, H-3, H-6J3), 
2.12 (d like, /= 12.7 Hz, 1H, H-l£), 2.14 (dd, /= 1.7, 12.5 Hz, 1H, H-5) , 
2.74 (m, 2H, H-7) , 3.04 (m, 1H, H-15), 3.59 (s, 3H, C0 2 Me), 4.58 (s, -OH), 

6.55 (s, 1H, H-ll), 6.74 (s, 1H, H-14) . 

13 

<6i> 6) C NMR (CDCI3, 125 MHz) 5 16.5 (C-19) , 18.5 (C-2) , 21.8 (C-6) , 22.5 

(C-16), 22.7 (C-17), 25.0 (C-20) , 26.8 (C-15), 29.2 (C-7), 36.6 (C-l), 36.9 
(C-4), 38.0 (C-3), 44.8 (C-5), 47.7 (C-10), 51.9 (-OMe), 110.8 (Oil), 126.7 
(C-14), 127.0 (C-8), 131.7 (C-13) , 147.9 (C-9) , 150.8 (C-12) , 179.2 (C-18) 



<62> 2. 12-^1 S-^-aI 6\.y] ofl n -8 . 11 . 13-S5] A H oT-Afl g 

<63> 1) -B-^ 

25 

<64> 2) [a] D -5.8 0 (c = 0.3, CHC1 3 ) 

<65> 3) ^-*}^: 346 
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<66> 4) C 22 H 3 403 

<67> 5) 'h NMR (CDCI3 , 500 MHz) 6 0.9 (s, 3H, H-19), 1.12 (s, 3H, H-20), 

1.15 (d, / = 7.2Hz, H-16), 1.16 (d, J = 7.2Hz, H-17) , 1.27 (dt , J = 4.2, 
12.7Hz, H-la), 1.36-1.43 (m, 2H, H-3) , 1.53-1.62 (m, 2H, H-2) , 1.64-1.75 (m, 
2H, H-6), 1.81 (dd, J = 1.7, 12.1 Hz, H-5) , 2.05 (d like, J = 12.6Hz, H-lb), 
6.55 (s, 1H, H-ll), 6.75 (s, 1H, H-14) . 

<68> 6) 13 C NMR (CDCI3, 125 MHz) 6 16.7 (C-19) , 18.3 (C-2), 19.4 (06) , 22.5 

(C-16), 22.7 (C-17), 25.2 (C-20) , 26.7 (C-15) , 29.3 (C-7) , 30.4 (C-3) , 37.3 
(C-10), 38.2 (C-l), 42.6 (C-4) , 42.8 (C-5) , 58.7 (018b) , 59.0 (C-18a) , 110.9 
(C-ll), 113.3 (C-18), 126.5 (C-14) , 126.9 (C-8) , 131.4 (C-13) , 148.7 (C-9), 
150.7 (C-12). 

<69> 7) EIMS (rel. int.) m/z [M] + 59 (22%), 75 (100%), 189 (14%), 201 (10%), 

346 (33%). 

<70> *k%<\ 1. TBARS 1 ^ -i: °l-§-^r €■ ^ *^ ^ 
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<72> Cu 2+ ^ ^r^^^l <4S]-# -fr£(Cu 2+ -mediated LDL-oxidat ion)§Rr 

S-^l t]^:T;fl«l-olH.(dialdehyde)# TBA(thiobarbituric acid)^°-3. #^*r°i, 
^ gf^-^-s.^ %H>s]- flr^-i: ^(Packer , L. Ed., Methods in 

Enzymology. Vol. 234, Oxygen radicals in biological systems Part D. Academic 
press, San Diego, 1994). 
<73> aVhJ-o_5.w-e-] 300 ram *fl^*H, s41^3£-ii) 7]S. 100,000 x g°lH 24 

*1*> ^91 ^^^-e)§H tff^ ^-n-^ *l^^(VLDL)/2]^r<>l 
(chylomicron)## ^T^lji, q-w]*! -g-^ 1.063 g/m«S. ■ 

100,000 x golH 24*1 # ^<?> ^^-el^M t=M ^-tt^ ^'HS ^ 

^ 25 m£(1.5~2.5 mg ^r^^/m^)^: ^-s^r^^f. 
<74> ^> V 7HH ^rSf^r ^3:^^ 20 fd(^^^ ^S., 50 ~ 100 ^g/m£)^r 

10 mM <a^5l^-g-^ (phosphate-buffered saline, PBS) 210 ^^-§>J1, #7l ^ 

*H l^H *flS«r £ ^ ^-^-##5] AA 10 ^7>§>^i4. ojufl, 

W^-^ DMSO(dimethylsulfoxide)°ll ^ AV-g-5>^ o_tj} , -S^N 
71 ;?H1 <^ SH^cf. ^ cfl^S^ -g-nflo] D MS0 ^7>ft ?A 

# ^}-g-§r53^, H3.^#(Probucol)# ^7\% 7>-g-§>^ 

<75> ^>7l -g-"5floll 0.25 mM CuS0 4 10 ^7>§H 37 0 c°lH 4*1 # «];-§- *1 
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?]5L, 20% H^#SS<>M|;eaK trichloroacetic acid, TCA) -g-^ 1 mm ^7]-o-H 

^l^l^i^. 0.05N NaOH -g-^ofl ^91 0.67% TBA -g- 1 ^ 1 ^7}is}jL 10^ 

# jatiVAl^l JjL 95 5^- 7V<g§H ^^-#5. 
_g.ofl.g- ^zj-^t}-. o]^ ; -g-ofl^. 3 000 rpm ofl^ 5 «- 

^c+^o^, <^-7>a1 ^r^-7lS 540 nm^l^^ ^^§>^ # 

^ W^^l^lH.(malondialdehyde, MDA )o^ <#o_ ^^o^ 

(^11t 0 Hl#)[malonaldehyde bis(dimethylacetal)]^ ^^r-g-^ °l^-§>^ 0 ~ 10 
nmol ^^^^^l^^im- X?r§Rr PBS S^-g-^^r 250 /d^ ^7}9\- 
w 0 >^^S 540 nm^^-i^ ^-^^ ^^*H , ^^§>o]^^ 

IS. 1] 

<77> £ ^ ^^2] 7^SL 7.}^ ^Hfl^ofl cfl*V ^ 





R 


ICsoC uM) 


OH 1 


C0 2 Me 


1.1 




CH(0Me) 2 


1.8 










3,6 
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<78> #7l 5. l^H ji^ ta]-S)- ^o] j fi. ^-t^o) sj-^jg-o] 12 _§|^_S-A]o]-ylo]l^- 

8, 11, 13-^^^-18--^^^ ^1 H-^l^^l^^l^ ^ 12-§lH.^Alo]-tilollBJ-8,ll,13-HS] 



<80> 2. #^8 ^"^^^ 

<81> Sl-^-l-^oH rfl«V ^ o3-o>^7l ^§H, ^M^r ^ ^ 

<82> ^ tg-S^l ^-^(SPF, specific pathogens free) ICRTfl 

oi-^ zvz]- 12 3^>sl M-^f^ , ^£ 22± 3°C, ^ 

51 55± 10%, 12L/12D3] ^#^^HH aV^s^i}. *r-r-^^r ^^^1 aH-^M 

^ 1^<H 3 5. ^^m^f. ^^#-g- ^ ?£H-g-, (^)^m^, *\ 

<83> ^>7l ^Aloij loflA^I ^l^tr S]-^-l-#l: 0.5% H-a(tween) 80°fl 50 
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mg/mg 3s ^>-f^ 31 ir 20 g ^ 0.04 me (100 mg/kg) , 0.2 m^(500 

mg/kg) ^ 0.4 mC(l,000 mg/kg)^! 7J^ ^VSl^. ^S] -r^^^- 

^, ^ ^ 7<a ^> ^-^-4- ^°1 ^^-g- 3^ ^1^> ^t^i}. ^f, ^<*| 

^°d^r ^ ^ l^Tjr, 4*1*1:, 8A|^>, 12Al^> ^Ct| $l<gtL E ^ 

^1* *fl # ^ ^#^5^. 

<85> -3-71 fif ^ ^ ^^f, Al^# ^<^*J- pj-o-^l^ S 7 |f n> 

*t M-eI-M-x] sflA}^ p}^J£ &&°*1, 3^ 31^^51-, l<5fl^ 

<86> <4eM, S}-^-^^ 2.€- ^>-f^ofl^ 1,000 mg/kg^l ^-^^5l-# 

M-^^l ^^l^(LD 5 o) 0 l 1,000 mg/kg ojAj-o] 

<87> ^ i^o] 5}^-^ s^-§Vir ^#^1 ^I^HIS #^ 

°1# §1- Ji^l- ^k&] ^r^l ^^l^^-S- -^^§1-J17> ff-^l^. 
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<88> *i|*iH i. 

<89> 1-1. Z\]2i 

<90> <£UH 1$] 2g 

<91> -fr 1 ^ lg 

<92> ^71^1 ^^>J1 yl^S^l ^lS§>^Cf. 

<93> 1-2. ^Ml^ 

<94 > -M^l ^1 1^] lOOmg 

<95> ^-^r^l^r lOOmg 

<96> -fr lOOmg 

<97> ^^j-elA]; c}^t|]^ 2mg 

<98> ^7l*l *W *H^1HH ^1 

<99> 1-3. aflS 

<ioo> 15] gj-^-^- lOOmg 

<ioi> ^r^r^l-g: lOOmg 
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<102> -fj- t% lOOmg 

<103> ^Bflcil-eiAl; ^ji^]^ 2mg 

<105> 1-4. ^}^^]St\ 

<106> 1^1 10 ^g/m^ 

<107> #^£r <^ BP pH € "1^1 

<ios> ^^V-g- ^ Sl-^-Ef BP ^tfl img 

<109> ^A}-g- BP ^1 12] Sl-^^; -g-sfl A] ^1 ji , 

-8-^5] P H# BP# Aj-g-^l-c^ p h 3.5S ^^S>31, ^A}-g- ^SfM-H 

# BP# ^§1-^ S^Ji -g-<^ 5me 

^l^lJl, 120°C^^ 15^ ^.S#en<slw.Al^ ^sV^tf. 

<no> *fl*lH 2. 

<m> ^ 3^*# X^Kr ^1 ^2:§>^x^. 

<112> 2-1. ^2: 
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1^ s^-i- 0.2 ~ 10 ^xi-g- £g]-g- <y=^# 

2-2. S^rS Tfl^ ^ 

5|.^-g- 0.2 ~ 1.0 5^ dl^^l |7}§f^ ?A 

2-3. ^7>^- ^^-^1 *flS 

-g*H 1^ Sl-^-l- 0.1 ~ 5.0 ^7>^-Oll ^ 7m JL , ©1 ©1-g- 

2-4. i= ^ ^-#(gravies)^ *\]2i 

-S*H i^ si-^-l- o.i ~ i.o is ^ ^-1^1 3l7r*H #^i-g- 

2-5. zl^S. fll = (ground beef)^ 

-M*H is] io ^^%# ^^H^H |7}sM £l7j- #^l-g- ziel- 
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<i22> 2-6. -fMI-g- (dairy products)^ *fl2: 

<i23> 1^] 0.1 ~ 1.0 -f 4r°H ^7l-*|-jL, ^7} -f °l-8-*H 

<124> 2-7. ^^1^1 ^flS 

<126> ^^fl, #?fl£ ^1^1 «o V ^^.S *H ^X|5[} ?A^r Ufl^ ^ £ 

^7lS ^2. 60*11 3^1 £^5. ^lSS>^cf. 

<127> °fl 1^ ^^7H1A] • ^§>JL, 1^7i2:7lS 

7ia## ^-ifl7lS ^£ 60*11 3 ^-ifl§>^ TiS^-^ <g£th 

<128> -#7HH ^3^r ^J^ff ^ ^AHl 1^1 5)-^^ Ti^^-^ ^51 

<129> ^"tH^M 30^^%, 15^^%, S-S] 20f^%), 

<130> ^^-(^ti 7^%, 8#^%, ^?fl 7^%), 

<i3i> -a*H l^i Tia^^ci ^8=%), 

<132> ^1(0.5^^%), 
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<133> 



*l%(0.5f^%) 



<134> *fl*lH 3. *\]3l 

<i35> 3-1. Mr^-S-S] 

<136> 5-10%, ^^^> 0.05-0.3%, ^Sl^g 0.005-0.02%, C 0.1~1%S] ^ 

7l## ^^KH, <^7H1 79~94%5] 41 ^1 n ltJl, ^7] 

85-98 °C<>1H 20~180S^> #^§>^ ^A^rQ l'AS\ t\~& ^r^>7>i# 

0.5-0.82% ^1 A H 1^1 ^-fr^Kr ^r^S.# ^}^}^. 

<137> 3-2. 

<i38> ^^^-^(0.5%) , ^JL^-(2%), €%(2%), ^ ^ (0.5%) , l-(75%)3f ^ 

-g*H 15] M^Ml wfl^-sn -n-^^, 

^- -8-71^1 ?i7j-^-S# X-H^S^uf. 

<139> 3-3. C>^fl^^ 

<140> 15] 0.5g# S^>£ IE— ^-E- iri l.OOOm^^l 7]-§H TiTj- ^ 

<i4i> 3-4. 3f^^^^ 
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<142> <*1*H 12] O.lg* IE^r S£ =fr^ l,OOOm£°fl 7>§}<*| S# ^ 
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( I ) 



R^r ^1 ^11 ^-^HIH . 

13 T 1 * 2] 

3] 

( i ) al^KH?- °ASls.^ °\}&^r 7}-%-^ ^l2:§Rr t\] 1^-711; 
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(ii) ^7) ^##5.^ ti]^ -g-nfl 7>-g-^##^: 7\}^}~ XI 2^X1; ^ 

(iii) #71 al^S -g-nfl 7l-g-^### 3.^}S3.Hfl^|S. ^S^M 

^-Sl ^ ^Xl^Kr Xl 3^X1 # a^-^^r XI 1*^ c]E^l^o]c.7ll 

4] 

xi 3*j-^i &<x*i, 7i-g-^##^ 7>-g-^#^-«a 

[$^* 5] 

50:50(v/v)£] -g-nll^^o^ ^Js]^ ^ ^AS. §Rr ^ . 
6] 

XI 5«cHl &°H, n-^#:Xlll<XXl^l o lH=90:10 tfl*| 50:50(v/v)^ -g-^flS^i 
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*]-§- 7>^*b 3H*fl Jf^Mll- X^-§Rr 4R v tt^1 <W 
8] 

*fl 7%M] &<H*1, A J"7l * ^*!HI tfl*}^ 0.0001 ifl*l 50 
I^t 1 * 9] 

10] 

-8- ?1^7l^^. 

[^^3- 11] 
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